D
epression affects between 32.6 and 35.1 million adults in the United States each year, with a lifetime prevalence of 16.2%. 1 The economic burden of depression is estimated at $81.5 billion annually, primarily fueled by losses in productivity and excessive depression relapse rates. 2 An important factor in controlling the clinical and economic manifestations of depression is to promote the effective use of antidepressant therapy.
Clinical practice guidelines stress the importance of adherence to antidepressant therapy for a minimum length of time. 3, 4 In general, these guidelines recommend acute treatment of first-episode depression patients for at least 3 months, followed by continuation of treatment for 6 to 9 months after symptoms have remitted and maintenance treatment for a minimum of 9 months after symptom resolution. [3] [4] [5] [6] [7] Despite treatment recommendations, approximately 28% of patients reportedly discontinue antidepressant therapy within 30 days of initiating treatment. 8, 9 Only 60% of patients remain on therapy for longer than 90 days, and fewer than 50% remain on therapy for 6 or more months. 8, 9 The clinical benefits associated with antidepressant therapy for a duration specified by treatment guidelines have been documented. 10, 11 These clinical benefits may also result in substantial savings in health care costs. Using data from 1991 to 1993 for 2 selective serotonin reuptake inhibitors (SSRIs), fluoxetine and sertraline, Thompson et al. demonstrated that various patterns of antidepressant use were associated with ABSTRACT OBJECTIVE: Administrative claims data analysis performed in the early 1990s found lower total medical costs for patients with depression who remained on antidepressant therapy with selective serotonin reuptake inhibitors (SSRIs) for at least 90 days compared with patients who discontinued therapy prior to 60 days. Over the past decade, many changes in the health care system have occurred that might impact the reproducibility of these findings. The purpose of this study was to investigate the association between SSRI utilization patterns and the use of health care services in the managed care environment.
METHODS: A large managed care claims database was used to identify patients receiving 2 or more SSRI prescriptions between June 2001 and December 2002. In order to ensure that patients were newly started on SSRI therapy, patients were required to have 6 months of enrollment data prior to their index date, without evidence of antidepressant therapy. Continuous enrollment for 12 months following their index prescription was also required. Patients with schizophrenia, bipolar disorder, or who received antipsychotic medications were excluded from this analysis. Patients were placed into 1 of 5 mutually exclusive antidepressant utilization cohorts: (1) <90 days, (2) ≥ 90 days, (3) titration, (4) partial compliance, and (5) therapy change. Total medical costs, with and without pharmacy costs, were then compared between antidepressant utilization cohorts for 12 months of claims data.
RESULTS: There were 65,753 patients included in the study. Medical charges without pharmacy charges were lowest in the ≥ 90-day cohort ($5,143) compared with the partial compliance ($5,909, P<0.05), <90-day ($6,289, P<0.001), titration ($6,375, P<0.001), and therapy change ($7,858, P<0.001) cohorts. Differences in total medical charges-without pharmacy charges-were primarily influenced by inpatient charges. The addition of pharmacy charges, including the charges for antidepressants, resulted in total medical charges that were not statistically different for the ≥ 90-day cohort compared with the <90-day cohort, $7,454 and $7,829, respectively, P = 0.606. CONCLUSION: Medical charges-without pharmacy charges-were lower for patients remaining on antidepressant drug therapy for at least 90 continuous days compared with patients who used antidepressants for less than 90 continuous days, but total health care charges, including pharmacy charges, were not different between the 2 groups.
significant differences in the cost of medical care. 12 The highest costs were found in patients who switched, had augmented therapy, or who discontinued treatment early (i.e., received no more than 60 days of antidepressant therapy during the 12-month follow-up period), while patients who remained on SSRI therapy for ≥90 days had the lowest costs of the 4 groups. It is important to investigate how the length of depression treatment impacts cost within the context of today' s environment. Throughout the last 10 years, major changes in the antidepressant, mental health, and broader health care environments have occurred. Specifically, increased awareness of depression as a treatable disease, the introduction of newer SSRIs, and the growth of managed health care all have potentially impacted pharmaceutical treatment patterns and costs of care.
This study examines the association between length of antidepressant therapy and overall health care costs in a large, commercial managed care population. We seek to understand how length of antidepressant therapy and therapy changes are linked with service use in the current health care environment. 
Sample Selection
Patients who were at least 18 years of age and who had 2 or more pharmacy claims for an SSRI (citalopram, fluoxetine, immediate-release paroxetine, controlled-release paroxetine, or sertraline; note that escitalopram was not available until August 2002) between June 2001 and June 2002 were identified from the database. The index date, defined as the date of the first prescription for an SSRI during this time frame, was ascertained for each eligible patient. There were 3 periods defined for each patient: (1) preindex prescription period-the 6-month period prior to the index date, (2) postindex follow-up period-the 1-year period after the index date, and (3) study period. Based on the preindex and postindex periods, the effective study period for the patients was between January 2001 and June 2003.
In order to ensure that patients were newly started on the current course of SSRI therapy, patients could not have received an antidepressant drug in the preindex period. Patients with schizophrenia (International Classification of Diseases, Ninth Revision, Clinical Modification [ICD-9-CM] code 295.xx) or bipolar disorder (ICD-9-CM codes 296.0x, 296.4x, 296.6x, 296.5x, 296.7, 296.89, 301.13, 296.80, 293.83, and 296.90), or patients who received an antipsychotic medication during the preindex or postindex period were excluded from this analysis. Patients were also required to be 18 years of age and have a diagnosis of depression (ICD-9-CM codes 296.2, 296.3, 300.4, or 311). Claims data for patients meeting all selection criteria were extracted for 12 months after the index date (postindex period) and placed into cohorts based upon the antidepressant utilization patterns. (See Table 1 .)
Cohort Classification
Patients were placed into 1 of 5 mutually exclusive cohorts determined by antidepressant utilization patterns within 12 months of initiating antidepressant therapy. Initially, patient-level overlapping prescriptions were collapsed into 1 prescription, based on the national drug code of that prescription. Collapsing prescriptions ensures that similar medications prescribed over the same period are not counted twice. Any overlap was added to the end of the collapsed prescription to give a conservative estimate of treatment duration. After this initial collapse of drug claims, the claims were again collapsed across all drug types (tricyclic antidepressant, SSRIs, and bupropion or venlafaxine) to determine days of continuous therapy. Utilization cohorts were chosen based on earlier efforts in this area and are consistent with published guidelines for acute-phase depression care. 3, 4, 6, 12 The cohorts are defined in Table 2 . 
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Comorbidity Assessment
To assess comorbidities across the cohorts, the Charlson Comorbidity Index, with Dartmouth-Manitoba and Deyo modification, was utilized. 13, 14 This index contains 19 categories of comorbidities, primarily defined by ICD-9-CM diagnosis codes. Higher scores represent a higher burden of comorbidity. Charlson index scores for this study were derived by evaluating the presence of various ICD-9-CM codes in the 6-month period before each patient' s index date.
Analysis and Measurement of Outcomes
Once patients were placed into cohorts, health care charges within the 12-month period following their index date were evaluated. Health care expenditures were defined as the total provider submitted charges for (1) physician visits, (2) inpatient hospitalizations, (3) outpatient hospital encounters, (4) emergency department visits, (5) antidepressant prescription medications (6) all prescription medications, and (7) other services (laboratory, radiological, and similar ancillary services). Statistical differences in charges across the patient cohorts were determined by utilizing an analysis of covariance model, controlling for differences in age, gender, presence of anxiety, mental health specialty care, preperiod charges (e.g., care provided by a psychiatrist or mental health professional), and the Charlson Comorbidity Index. Differences in the demographic characteristics across cohorts were assessed by chi-square tests for categorical variables and t tests for continuous variables. The alpha level of statistical significance was preset at 0.05.
ss Results Baseline Characteristics There were 65,753 patients who met all inclusion criteria and were subsequently analyzed for antidepressant utilization patterns. The distribution of patients receiving pharmacy claims for SSRIs included in the analysis was as follows: citalopram 24% (n = 15,771), fluoxetine 23% (n = 15,175), immediate-release paroxetine 24% (n = 16,012), sertraline 29% (n = 18,768), and controlled-release paroxetine <1% (n = 24). As shown in Figure 1 , the highest percentage of patients discontinued therapy within 90 days of initiating treatment (36%). Only 16% of patients remained on therapy for >90 days without evidence of a therapy change, titration in dose, or being partially compliant. Table 3 shows the demographic characteristics of the SSRI cohorts. Patients remaining on SSRI therapy for ≥ 90 days had lower illness severity by the 3 proxy measures (diagnosis for comorbid anxiety disorder [defined as panic disorder, social anxiety disorder, obsessive compulsive disorder, posttraumatic stress disorder, or generalized anxiety disorder], use of mental health specialty care, and the Charlson comorbidty score) compared with the >90-day group. Patients discontinuing therapy within 90 days of treatment tended to be younger than patients in the remaining cohorts, all of whom remained on Table 4 for complete data.) therapy for at least 90 continuous days. Patients experiencing a change in therapy and patients in the titration group both appeared to have higher illness severity as measured by the 3 proxies (the Charlson Comorbidity Index, the percentage of patients having comorbid anxiety, and use of mental health specialty care) compared with the >90-day group.
Total Medical Charges
Total medical charges for 12 months were highest in patients having a change in therapy ($7,858) during the study period, while patients in the ≥ 90-day cohort had the lowest total medical charges ($5,143) ( Table 4) . Differences in total medical costs between the < 90-day (P < 0.001), titration (P < 0.001), partial compliance (P < 0.05), and therapy change (P < 0.001) cohorts were statistically significant compared with the ≥ 90-day cohort. Differences in total medical charges were primarily driven by inpatient charges, which were highest in the therapy change ($2,386) and < 90-day ($2,094) cohorts, and lowest in the ≥ 90-day ($1,446) cohort. Charges for physician services followed a similar trend, being lowest in the ≥ 90-day cohort. When patients remaining on therapy for 180 days or more (n = 8,548, 82.9% of the ≥ 90-day cohort) were separated from the ≥ 90-day cohort and compared with the <90-day cohort, medical charges were ($1,089) lower for the > 180-day group (P < 0.001). 
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Medical, Antidepressant, and Total Pharmacy Charges
When total medical charges were combined with antidepressantrelated pharmacy charges (Table 4) , patients having a change in therapy experienced the highest costs ($9,030), while patients in the ≥ 90-day cohort experienced the lowest costs ($6,029). The costs for medical and antidepressant pharmacy charges for the ≥ 90-day cohort were lower than the costs for the other utilization cohorts. When all pharmacy charges, including antidepressant drug therapy, were added to total medical charges, the total charges were not different between the <90-day cohort ($7,829) and the ≥ 90-day cohort ($7,545), P = 0.606.
ss Discussion
The purpose of this analysis was to evaluate differences in resource utilization resulting from various patterns of antidepressant use and longer length of drug therapy. Results of this study provide some support for the earlier findings that patients remaining on therapy for at least 90 days without drug therapy changes incur lower health care charges (absent pharmacy charges), and patients requiring a therapy change incur higher health care charges. 12 The data presented here also provide some support for earlier findings that patients adhering to antidepressant therapy for at least 90 days achieve improved outcomes. 10, 11, 15, 16 Studies of Medicaid 11 and privately insured populations 10 have found that patients treated for the recommended duration of antidepressant therapy (a minimum of 90 days for acute treatment) had a lower likelihood of depression relapse than individuals remaining on therapy for less than the minimum duration. Assuming that increased resource utilization may in part reflect relapse, the current study is consistent with these earlier findings.
Medication selection is an important factor in increasing adherence to antidepressants and decreasing therapy change since 43% of patients who discontinue antidepressant therapy within 30-days cite adverse events from the medication as the primary cause of early discontinuation. 17 Selecting therapies that have demonstrated a lower incidence of side effects may lessen the need for changing therapies, enhance patient medication compliance, and reduce overall health care costs. This is especially true for patients with a comorbid anxiety disorder, such as panic disorder, in that these patients appear to be particularly sensitive to the side effects of antidepressants. 18, 19 The current study found that patients who needed some type of therapy change, either an augmentation or switch in treatment, were significantly more likely to have a comorbid anxiety disorder.
Also of interest is the finding that non-depression-related pharmacy charges were higher in patients who received continuous antidepressant drug therapy for ≥ 90 days. Given previous work documenting a link between depression and poor compliance, 20 it is plausible that improved depression treatment may lead to better compliance with other medications. It is also possible that certain individuals are more adherent to, or higher utilizers of, a range of chronic medications. Future analyses should evaluate the effect of improved antidepressant treatment patterns on non-depressionrelated medication compliance and associated health care costs.
Limitations
The ability to draw causal relationships between adherence to therapy and cost of care is not possible with the cross-sectional study design. We were also unable to adjust for all potentially confounding variables. While we attempted to measure severity of illness and health status with 3 proxy measures, it is possible that unmeasured patient characteristics led both to medication discontinuation, therapy change, titration, and the increased likelihood of use of health care service uses. Our study adjusted for a wide range of confounders, but caution should always be exercised when making inferences of causality from retrospective analysis of medical claims data.
Since economic and resource utilization data were obtained from retrospective claims, the reason(s) for patient discontinuation, therapy change, titration, or partial compliance could not be determined and may be related to factors other than efficacy or tolerability. Patient-specific data, such as chart review data, are critical for better understanding these reasons and developing interventions to improve adherence to therapy. 17 While it is plausible that resource utilization could be used as a proxy measure of effectiveness, we did not directly assess the effectiveness of antidepressant treatment patterns in reducing the clinical signs and symptoms of depression. It may be inappropriate to use resource utilization in this manner if the true effectiveness of these agents is not reflected in medical charges within a 1-year period of initiating treatment. Readers should also note that we reported per-patient-per-year medical and pharmacy costs since all patients were continuously eligible over a 1-year period; all reported charges can be divided by 12 to determine the values expressed in resource utilization per patient per month. We excluded patients who received only 1 antidepressant pharmacy claim, and discontinuation of therapy after filling 1 prescription has been reported to be as high as 30% of patients initiating SSRI treatment.
Finally, the claims data only provided information on patterns of drug therapy derived from dispensed prescriptions rather than actual use of medications by patients. Pharmacy records tend to overestimate compliance as compared with gold-standard electronic compliance monitoring systems. 21 Additionally, the use of drug samples could not be accounted for with our methodology. We have no reason to believe that drug sampling would differentially affect patients in the various cohorts; however, if the use of drug samples is substantial, it is likely to be a source of patient misclassification in our method. Misclassification could also occur if a physician recommended a decrease in the frequency or dose of a prescription after the prescription was filled. Despite the limitations of this study, this research provides current data on the relationship between SSRI antidepressant drug use and total health care resource consumption. It is not possible to conclude from these data that titrating or changing therapy are inappropriate treatment patterns. However, selecting the right medication for the right person in initial therapy may decrease the need for titration or therapy change. Future research should seek to better explain the many patient, provider, and treatment-related factors that may affect the relationship between medical care that is concordant with treatment guidelines and patient outcomes, including the total cost of care.
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